Background and purpose: Introducing palliative care earlier in the disease trajectory has been found to provide better management of physical and psychological suffering. In France, the proportion of cancer patients who receive palliative care is unclear. This study aimed primarily to measure the prevalence of access to inpatient palliative care and associated patient-level factors, and to identify the time between access to palliative care and death. Patients and methods: A nationwide retrospective cohort study using data from the French national health system database (SNDS). All those diagnosed with cancer in 2013 who died between 2013 and 2015 were included. Access to inpatient palliative care was the main outcome. Results: Of the 313,059 patients diagnosed with cancer in 2013 in France, 72,315 (23%) died between 2013 and 2015. Overall, 57% had access to inpatient palliative care. The following groups were the most likely to have access to palliative care: women (adjusted odds ratio, aOR: 1.15; 95% CI: 1.11-1.20), people aged 18-49 (aOR: 1.38; 95% CI: 1.26-1.51), individuals with metastatic cancer (aOR: 2.04; 95% CI: 1.96-2.13), and patients with cancer of the nervous system (aOR: 1.80; 95% CI: 1.62-2.01). The median time between palliative care and death was 29 (interquartile range: 13-67) days. Conclusion: More than half of cancer patients who died within 2 years after diagnosis had access to inpatient palliative care. Access to palliative care occurs late in the disease trajectory, often during the final month of life. Further research and guidelines are warranted to optimize access to early, standardized palliative care.
Introduction
According to the WHO, palliative care (PC) is a patient-centered approach which improves the quality of life of patients and their families facing problems associated with a life-threatening illness through the prevention and relief of suffering by means of early identification and efficient assessment and treatment of pain and other physical, psychosocial, and spiritual problems. 1 Closely linked to the concept and structural resistance and barriers have hampered the implementation and development of this model of care for patients with serious illnesses, as evidenced by the distrust of either clinicians and patients regarding referral or access to PC. 4, 7, 8 For the past 15 years, a succession of French government programs have been implemented to deal with the management of pain and support for patients with lifethreatening illnesses, including cancer. 9, 10 International literature has shown that PC access may differ according to patients' characteristics and that men, older people, patients with a low socioeconomic status, and those with hematological cancers are less likely to have access to PC. [11] [12] [13] [14] [15] [16] [17] Besides, there is evidence that access to early integrated PC can improve patients quality of life and survival [18] [19] [20] while reducing caregivers' and health professionals' psychological suffering. 21, 22 While not all patients need PC, all should have access to adequate symptom and psychological management when required. Patients with physical and/or psychosocial suffering must be referred to PC immediately irrespective of age or cancer stage. 3, 4, 23 However, the literature shows that most of the time, access to PC occurs late in the disease trajectory, 18, [24] [25] [26] [27] resulting in inadequate care. One of the major reasons for late access to PC is the common misconception that it cannot be provided in conjunction with curative treatments. Some practitioners are reluctant to refer patients to PC as they see referral as a reflection of their "failure" to successfully treat the patient. Linked to this is their fear that the patient's circle of family and friends will also blame them for this "failure".
4,28-30
While several recent studies have estimated the proportion of patients receiving inpatient PC in France, [31] [32] [33] to date, no study has investigated the impact of patient characteristics, such as age, gender, and cancer stage on access to this type of care. Accordingly, using a national database with full population coverage, we aimed to: 1) estimate the prevalence and characteristics of cancer patients admitted at least once to inpatient PC before death in the period 2013-2015; 2) calculate the time between PC access and death.
Material and methods

Study design
For this nationwide retrospective cohort study, we used data from the French National Cancer Cohort, which includes all people living in France with health insurance coverage (ie, nearly 100% of the French population) who are diagnosed with or treated for cancer.
A detailed description of the methods can be found elsewhere. 34 Briefly, this cohort is extracted from the French national health system database, 35 
Data sources
The PMSI database, which is based on diagnosis-related groups (DRG), describes hospital stays and costs in acute care units (short stays -MCO), rehabilitation care units (SSR), hospital-at-home services (HAD), and psychiatric units. It contains demographic (age, sex, town/city, postcode, vital status at the end of hospital stay) and medical information including diagnoses and medical procedures using the same classification as in DCIR. They also contain data on consumption of expensive drugs and health care devices not included in the DRG pricing.
Study population (eligibility and exclusion criteria)
For the present analysis, the study population included all cancer patients diagnosed in 2013 who died between 2013 and 2015. The following inclusion criteria were adopted: 1) being entered as a new case in the cohort in 2013, 2) insured under the National General Insurance Scheme (ie, nearly 90% of the French population) as of the end of 2013, 3) not having a tumor with uncertain or unknown behavior (ie, whether malignant or benign), 4) receiving surgery, chemotherapy, hormone therapy, radiotherapy, PC, or other hospitalization for cancer in conventional medical units (short stays -MCO) in 2013. We excluded from the analysis individuals for whom the date of the first inpatient or outpatient treatment was missing, as it was not possible to calculate the interval between cancer diagnosis and death.
Outcomes measurement
Inpatient PC access was defined as the main outcome and was identified using the ICD-10 "PC" coding as primary diagnosis, related diagnosis, or significantly associated diagnosis. More specifically, inpatient PC stays were defined using: 1) the ICD-10 PC code for acute care units (Z51.5); 2) the French code for support in hospitalat-home services (=04); and 3) the ICD-10 PC code for rehabilitation care units (Z51.5). Stays in PC beds in acute care units (typically two or four beds to a room in hospital departments providing care for seriously ill patients) and admissions in PC inpatient units (ie, exclusively dedicated to providing specialist PC) were also considered. 36 The study's two secondary outcomes were the proximity of 1) cancer diagnosis and death and 2) initial access to inpatient PC and death. Accordingly, we calculated the following time intervals: between initial inpatient PC access and death, between cancer diagnosis and death, and between diagnosis and initial inpatient PC access.
Individual characteristics
We extracted personal and social characteristic data including birth and death dates, gender, zip code. We also extracted medical characteristics such as being registered as having a costly or long-term disease (LTD). LTD patients are entitled to 100% reimbursement. Cancer is an LTD whose diagnosis is coded according to the International Statistical Classification of Diseases and Related Health Problems-10th Revision (ICD-10). Moreover, data on outpatient health care utilization and costs were extracted, including date and nature of medical consultation and paramedical intervention, medication prescription and dates of delivery, lists of specific products and medical devices reimbursed, medical procedures, laboratory tests (without the results), medical transport, occupational accidents and illnesses, and finally disability. Furthermore, cancer stages for included patients were identified using ICD-10 codes, since SNDS database does not provide clinical variables, such as the TNM (Tumour, Nodes, and Metastasis) cancer classification. 34 Besides, comorbidities were identified on the basis of SNDS data. This was done using algorithms to distribute beneficiaries into 56 non-exclusive disease groups of chronic diseases, health events, and chronic treatments, assembled into 13 main categories. 37, 38 Additionally, to consider patients' socioeconomic status, we used the French ecological deprivation index as a proxy (Fdep99). 39 
Statistical analysis
Two groups were identified from the extracted data: 1) individuals who had accessed inpatient PC at least once before death, and 2) individuals who had not. First, we compared the distribution of sociodemographic and medical characteristics between these two groups. Second, independent factors associated with PC access were identified by carrying out three multivariable logistic regressions while adjusting for inclusion characteristics. A first model was fitted for the overall population who had died between 2013 and 2015 only for cancer sites common to both men and women (11 sites). Two additional models were built separately for men and women, with cancer sites specific to each gender in each model. Finally, to explore the timing of PC in the disease trajectory, we computed three different time intervals between: 1) diagnosis and death, 2) diagnosis and PC access, and 3) PC access and death. The interval between PC and death was stratified by gender, age, site, and stage of cancer. All the sections of this article were drawn up following recommendations in the REporting studies Conducted using Observational Routinely collected health Data (RECORD) statement. 40 The French cancer cohort protocol was approved by a national committee (Comité Consultatif sur le Traitement de l'Information en Matière de Recherche dans le Domaine de la Santé, study registered under n°22/ 2011), and authorized by the French Data Protection Agency (Commission nationale de l'informatique et des libertés-Cnil, study registered under n°911297). Confidentiality in the cohort is guaranteed for all participants with regard to any personal information, as all data are pseudonymized.
Results
Proportion of PC access
Of the 313,059 patients diagnosed with cancer in 2013, 72,315 (23%) died between 2013 and 2015 ( Figure 1 ). Among the latter, 40,941 (57%) had accessed inpatient PC at least once before death: 87% in short stays, 15% in homecare units, and 17% in rehabilitation care units. Median time between diagnosis and death for the entire died population was 208 days.
Characteristics of patients who had accessed PC at least once
The median age of patients who had accessed PC at least once before death was 71. Half of them were aged 50-74 years in 2013 and 43% were women. As presented in Table 1 , most patients who had access to PC before Figure 2 shows that after excluding breast, female and male genitals, multiple and nonattributable cancer sites, among deceased cancer patients, women accessed PC most frequently. More specifically, access to PC was more frequent in women than in men for several cancer sites: respiratory, gastrointestinal, and upper aerodigestive tract. Between 2013 and 2015, 52% of subjects who accessed PC underwent inpatient chemotherapy, 41% surgery for cancer and 34% at least one session of radiotherapy. This health care consumption was relatively lower among those without PC access( Figure 3 ).
Factors associated with PC access
The results of the three multivariable logistic regressions are presented in Table 2 . In the first multivariable model -carried out on the overall population yet limited to cancer sites common to both women and men -women, people aged 18-49, individuals with a metastatic cancer, patients a cancer of the nervous system, and those with a low deprivation index were all more likely to have accessed PC. In addition, patients residing in the two regions "Île-de-France" and "Auvergne-Rhône-Alpes" had the most frequent PC access. However, access was less likely for patients with two comorbidities or more. One of the important findings from the two gender-specific models is the impact of age on PC access: people over 75 were the least likely to have access to PC services, irrespective of gender. Table 3 presents the number of days from cancer diagnosis to death, from diagnosis to PC access, and from initial PC access to death. Median time between 1) diagnosis and death, 2) diagnosis and initial PC access, and 3) initial PC access and death were 231, 144, and 29 days, respectively. Age-and gender-dependent differences regarding the time between PC access and death were observed. Men had a median of 28 days PC before death unlike women who had a longer median time (32 days). We found a linear relationship between age and timing of PC access. The median interval between PC access and death for cancer patients over 75 was 29 days, 30 days for patients aged between 50 and 74, 34 days for patients aged between 18 and 49, and 37.5 days for those under 18 years.
Timing of PC access
Discussion
Main results
To the best of our knowledge, this is one of the few studies worldwide to explore the proportion of cancer patients with PC access before death in large population databases, 15, 41 to identify sociodemographic and clinical factors associated with this differentiated access and to examine the time between PC access and death. The findings revealed that more than half of the cancer patients included in the French cancer cohort who died between 2013 and 2015 had access to inpatient PC. However, access differed according to sociodemographic and medical characteristics. More specifically, women, younger patients, individuals with cancer of the nervous system, patients with a metastatic cancer, and those with fewer comorbidities, were the most likely populations to have access. Furthermore, we found substantial regional variations. With regard to the timing of PC, our results suggest that access to inpatient PC in France occurs late in the disease trajectory.
Proportion of PC access
Fifty-seven percent of our study population had accessed PC at least once before death, most of the times in acute care units. Our study is one of the few to explore PC prevalence in cancer patients in the French context. Poulalhon et al 32 studied access to inpatient PC in people who died in France in 2013 based on their characteristics, for all pathologies and not only cancer. They reported that among the 347,253 individuals included in the study, 29% had access to PC (all diseases included) in the year before death and that this proportion reached 52% in cancer patients, a proportion that remains relatively lower than that reported in our study (57%). Two other studies exploring the use of end-of-life health care reported a PC access rate of 14.8% in the last month of life in patients with hematological malignancies 31 and a rate reaching 78.4% during the last 3 months of life in patients with metastatic melanoma. 33 In our study, PC access for those metastatic cancers reached 69%. Our result shows that the proportion of patients who had access to PC was relatively high compared with studies conducted in the United States and in the United Kingdom. 11, 12, 42 Moreover, higher proportions than that reported in our study were found in three additional studies. 15, 16, 43 In addition, in a study by Morin et al, the authors estimated -on the basis of the causes of death -that, between 41% and 69% of those who died required PC, 44 this value being 62.2% in yet another study by Ravanello et al 45 . However, specific percentages for cancer patients are unclear.
Characteristics and factors associated with PC access
Previous studies have shown that PC access may differ according to patients' characteristics and that men, older people, patients with a low socioeconomic status, and those with hematological cancers are the least likely to have access to PC. [11] [12] [13] [14] [15] [16] [17] Our findings are consistent with those reported in these studies. Age is a determining factor in PC access. Although older patients at the end of their lives may have greater needs than younger patients, 44 studies have demonstrated that the latter are more likely to have access to PC. 11, 15, 16, 46 There are several possible explanations for this. First, it has been shown that older patients with cancer are the least informed about their diagnosis and prognosis, are less likely to discuss their preferences, especially in end-of-life situations, and may be more likely to accept the terminal nature of these situations, consequently expressing their desire for PC less often to their health care professional. 47, 48 Second, the higher incidence of comorbidities among older patients (eg, cardio-vascular diseases or neurodegenerative diseases), together with agerelated deteriorations in functioning and related symptoms, may further complicate the management of both physical and psychological distress in this population. Accordingly, there is a greater likelihood of their accessing other hospital services (eg, cardiology) more frequently than PC services. 49, 50 With respect to gender, in line with several previous studies, 12, 16, 46 women in the present study were more likely to have PC access than men. One study reported less PC access for men over 65 years of age. 15 Our finding regarding the gender effect was expected given the higher estimated needs for PC in women than for men at the end of life, 44 the active role that women play in decisionmaking processes when communicating with oncologists about their disease, 51 and the fact that women prefer to access PC more than men. 52 Our study revealed that patients with cancer of the nervous system were the most likely to access PC before death. This finding contrasts with that reported by Ziegler et al 46 and may be explained by the highly symptomatic burden in patients with this type of cancer. Because these patients often have severe functional impairment as well as Multivariable logistic regressions were selected by forward stepwise selection procedure using all the variables presented in Table 1 (probability threshold=20%, probability of staying in the model=5%) Multivariable logistic regressions were carried out in three different groups: "Total" where only common cancer sites to both women and men were considered (51,835), "Men" where cancer sites specific to men were included, plus non-attributable cancer sites and multiple-site cancer (N=40,800), and "Women" where cancer sites specific to women were included, plus non-attributable sites and multiple-site cancer (N=28,993). *p<0.05; **p<0.01; ***p<0.001 behavioral/cognitive dysfunction, and suffer from greater dependency and hopelessness, they are more likely to request PC. 53 By contrast, patients with skin and hematological cancers in our study had significantly less PC access. For hematological cancers, for example, this finding is consistent with that reported by Hui et al 11 and may be explained by the fact that these patients tend to access more frequently to hospital services other than PC services -including intensive units and emergency room visits -because of their needs (eg, transfusions). 54, 55 Cancer stage at diagnosis was also significantly associated with PC access, as patients with a node involvement or a metastatic cancer were most likely to have PC access. This was expected since these stages are associated with the worst prognosis and the highest rates of both physical and psychological morbidity. 56, 57 Timing of PC access Several previous studies have reported that earlier access to PC in the disease trajectory is very effective as regards improving the management of various symptoms, including pain, minimizing aggressive cancer treatments, and especially enabling patients to make their own choices concerning end-of-life care. 20, 43, 58 However, we reported a median of 29 days between PC access and death. This duration is considerably shorter than the optimal duration of 6 months reported in the literature 20, 58, 59 but longer than that reported in at least one study. 60 In addition, differences in the timing of PC were observed: older patients and men accessed PC later than younger patients and women. These results -especially that regarding the impact of age -are consistent with results reported in several studies. 25, 42, 60, 61 Strengths and limitations of the study This is the largest cohort study conducted to assess inpatient PC access and its timing in cancer patients in France. The French cancer cohort is an exhaustive populationbased cohort, including all citizens living in France irrespective of national insurance system or socioeconomic status. With more than 7 million individuals included between 2010 and 2015, the cohort is one of the largest cancer databases in the world. One strength of the present work is that it takes into account cancer only within a broader description of cancer sites, unlike a recent study on PC access in the French context. 32 Moreover, unlike previous studies exploring predictors of PC access and/or its timing which included patients at an advanced cancer stage only, 11, 13, 16, [18] [19] [20] 25, 42, 46 our study aimed to provide a comprehensive picture for policy and planning using a broader definition of PC which does not simply cover the final moments in life, but rather starts from the moment of cancer diagnosis and runs simultaneously with curative strategies, irrespective of patients' age or cancer stage. 3, 4, 62 The present study has limitations. Because the retrospective nature of the data collection and the lack of clinical variables in the SNDS, we were not able to explore the effect of access to PC services on the physical and psychological suffering of patients and families. Moreover, we focused on inpatient PC. Accordingly, with the exception of hospital-at-home services, we did not take into account outpatient PC occurring, for example, in accommodation facilities for dependent elderly people. One other reason for a probable underestimation of PC access is the possibility that some patients benefited from integrated PC (eg, symptom management) not coded as "PC". Conversely, a likely overestimation of access to PC in our study could be related to probable inconsistencies in the coding of hospital stays in the PMSI database.
Another limitation is that the SNDS does not include data on the cause of death (at least at the time of the study). As comorbidities generally increase at the end of life, cancer may not be the only cause of death. To overcome this bias, we made a hypothesis about cancer mortality choosing the 2 years after diagnosis, as this is the period during which the majority of cancer-related deaths normally occur. Finally, it is important to bear in mind that our findings are based on a particular population (those who died within 2 years of diagnosis) and therefore cannot be generalized to those who survive longer.
Conclusions
The use of data from the French cancer cohort in this study allowed us to identify several patient characteristics as determinants of PC access. Further studies are recommended to better understand how these characteristics impact PC access, and especially to assess current needs of PC and its effects in cancer patients. This will help French policymakers to ensure early, equitable, and individualized PC. the French cancer cohort are self-funded by the French National Cancer Institute. The funder of the study approved the study design, collected the data and participated in the analysis, and interpretation. The corresponding author had full access to all the data in the study and had final responsibility for the decision to submit for publication.
